finding 97% agreement between ultrasound traces and proof puncture, and 86% between radiographic appearances and poof puncture (Jannert et al. 1981) , and it was concluded that ultrasound was the prime screening procedure.
In the only British study, which again compared all three, the correlation between ultrasound traces and radiographs was confirmed (Pfleiderer et al. 1985) . However, fluid was present in only 30% of patients in whom both radiographs and ultrasound traces were abnormal. Ultrasound examination produced a significant number of false-positives, which had not been revealed in previous studies. At best, ultrasound was only reliable in detecting the normal antrum though not significantly better than radiography. Serious doubts have now been raised concerning ultrasound's diagnostic reliability. It has not yet been shown to be an acceptable alternative to radiography for diagnostic screening in patients with chronic sinus disease. X-rays are still the screening method of choice and when a fluid level is seen or the sinuses are completely opaque, lavage is indicated; however, the presence of mucosal thickening rarely yields fluid (Hinde 1950 , Pfleiderer et al. 1985 , and proof puncture is seldom required. A 
Management of unilateral chronic pyelonephritis
In the majority of cases of chronic pyelonephritis, scarring is thought to develop in early childhood and to be the result of the combination of vesicoureteric reflux and infection , Scott 1977 , Belman 1976 , Kincaid-Smith & Becker 1978 , Bailey 1973 . When renal scarring is detected in childhood, the major management decision is whether to advise surgical correction of the reflux. Spontaneous resolution occurs in the majority of cases of childhood reflux, so the operation may be unnecessary. Nevertheless, Gower (1976) and our group (Arze et al. 1982) found persisting reflux in about one-third of adults with chronic pyelonephritis and it may be more frequent than this in those who develop hypertension (Rosenheim 1963) . However, even if it does persist, there is at present little evidence that surgical correction of reflux is superior to medical measures to control infection. Thus, although surgical correction is followed by growth of the scarred kidney (Scott 1977 , Ibsen et al. 1977 , so also is control of infection with antibiotics (Smellie & Normand 1975 , and the results of controlled trials of the two approaches are awaited. Meanwhile surgery is probably only justified as part of a controlled study or in those cases with gross reflux or in whom infection cannot be controlled by other means.
In adults with chronic pyelonephritis in whom reflux persists, whether unilateral or bilateral, surgery is not usually advocated. There have been no controlled trials of surgery for reflux in adults, but in patients who already have some impairment of renal function, correction of reflux does not influence the rate of progression to end-stage renal failure (Torres et al. 1980) . Indeed, most available evidence suggests that in adults the presence of reflux is not associated with progression to renal failure (Gower 1976 ), although in our study (Arze et al. 1982) there was a suggestion that reflux might be a marker of poor prognosis but this did not reach significance. Furthermore, even if correction of reflux in the adult was effective in reducing the frequency of urinary tract infection, and there is no evidence that this is so, this is probably not an important goal since the presence of bacteriuria may not influence the progression of renal damage in uncomplicated chronic pyelonephritis (Gower 1976 , Arze et al. 1982 , although when patients with analgesic nephropathy are included then deterioration in renal function is more rapid 0141-0768/85/040278-04/$02.00/0 ©1985 The Royal Society of Medicine in those with frequent recurrences of infection (Bengtsson 1979) . Nephrectomy for the treatment of urinary tract infection in unilateral chronic pyelonephritis in either child or adult should only be undertaken if the kidney has no, or negligible, function and infection cannot be readily controlled with drugs.
The most contentious question in the management of unilateral pyelonephritis is the role of nephrectomy in the treatment of hypertension. There is an increased prevalence of hypertension in patients with chronic pyelonephritis. In our study 33% were hypertensive at first presentation to the renal clinic and 46% after a mean follow up of 69 months (Arze et al. 1982) . Gower (1976) found that 22% of his patients were hypertensive initially, rising to 31% after follow up of 5-135 months. Although in some cases the renal scarring may not be the whole cause of the hypertension, since hypertension often develops in patients with a family history of hypertension (Bengtsson 1979), there can be no doubt that it is causal in many cases because hypertension is cured or improved by surgery in approximately two-thirds of cases (Siamopoulos et al. 1983 , Liischer et al. 1981 , Kincaid-Smith 1961 , Luke et al. 1968 ).
The mechanism of the hypertension is not clear. There is an increase in prevalence of hypertension as renal function deteriorates (Gower 1976 , Arze et al. 1982 ) and of those patients reaching endstage renal failure around 80% are hypertensive (Bailey 1981) . Plasma renin activity has generally been found to be normal or low in patients with chronic pyelonephritis (Tsuchida et al. 1975, Siamopoulos & Wilkinson, unpublished observations) , and in animals with experimental unilateral chronic pyelonephritis (Tsuchida et al. 1976 ). In addition, the renal content of renin is not increased in experimental chronic pyelonephritis (Turrian & Shapiro 1967 , Ljungquist & Richardson 1969 . These observations have led to the conclusion that the hypertension is likely to be volumerather than renin-dependent in non-uraemic parenchymatous renal disease, and Brod and his colleagues (1983) have very elegantly demonstrated that hypervolaemia precedes hypertension, and have subsequently shown that there is inhibition of the sodium pump which may provide the mechanism of the increase in peripheral resistance (Brod et al. 1984) . However, the role of renin should not be too readily dismissed. We and others have found an increase in renin levels in renal venous plasma from the diseased kidney in unilateral chronic pyelonephritis (Siamopoulos et al. 1983 , Luscher et al. 1981 , Hicks et al. 1976 ). Furthermore, in recent studies we have found that although differences did not reach significance, plasma renin activity, active renin, angiotensin II and plasma aldosterone were higher in patients with pyelonephritis than in normal control subjects despite a slightly, but again not significantly, higher exchangeable sodium in the pyelonephritis patients (Siamopoulos & Wilkinson, unpublished observations) . Thus the increase in plasma volume reported by Brod and colleagues to be the initiator of hypertension may itself have been the result of renin-stimulated aldosterone secretion.
If renin is the underlying cause of the hypertension in chronic pyelonephritis, then the treatment of hypertension by nephrectomy or partial nephrectomy in some cases appears logical, and it is certainly effective in many cases. What are the pros and cons of medical and surgical treatment?
In favour of medical treatment it can be pointed out that with the drugs now available it is almost always possible to control blood pressure without surgery. Indeed, in our own experience control did not differ in medically and surgically treated groups (Siamopoulos et al. 1983 ). Removal of functioning nephrons by surgery may lead to hyperperfusion and hyperfiltration in remaining nephrons, which may be responsible for focal glomerulosclerosis and deterioration of renal function (Brenner et al. 1982 ). However, although this histological change has been observed in patients with unilateral renal agenesis (Kiprov et al. 1982) and in patients with chronic pyelonephritis (Kincaid-Smith 1975), it may not occur when renal mass is reduced later in life unless the loss of tissue is very substantial. Thus we have found no deterioration in function in renal transplant donors followed for up to 20 years (Tapson et al. 1985) . Those in favour of the conservative approach would also point out the absence of a reliable test to predict response to surgery, since Liischer et al. (1981) concluded that renal vein renin measurements were not of value because they did not distinguish between those who would be cured and those only improved. However, as previously discussed (Siamopoulos et al. 1983) , whilst the frequency of false-negative results with renal vein renins is not yet known, the test cannot be dismissed as giving frequent false-positives on the basis of Luscher's findings and our own, since it cannot be regarded as a false-positive when the patient clearly has benefited from surgery even though not fulfilling the criteria for cure. Nevertheless, it must be accepted that at present there is no test which is of proven value in predicting the response to surgery.
Those favouring a surgical approach in appropriate patients will point out that although under the conditions of close follow up in a clinic with a special interest in renal disease and hypertension, blood pressure control in medically treated patients may be equal to that achieved with surgery (Siamopoulos et al. 1983 ), this may not always be the case. The patients are usually young at presentation (mean age 31, range 1 1-54 years in our clinic) so that treatment over many years is required and difficulties in clinic attendance, drug compliance and drug side effects are likely to arise. Although unnecessary removal of functioning nephrons is to be avoided, the objections to unilateral nephrectomy when the remaining kidney is normal are theoretical in man, and in our patients serum creatinine did not increase in patients subjected to nephrectomy but did in the medically treated group (Siamopoulos et al. 1983) . A policy of avoiding nephrectomy when the diseased kidney contributes more than 20% of total function (assessed by isotope renography) has become quite widely accepted and should ensure that excessive removal of functioning renal tissue does not occur. The absence of a test which reliably predicts the response to surgery need not deter the surgeon. Even in the absence of selection on the basis of renal vein renin ratios, cure rates of around 50% were reported (Thompson 1957 , Kincaid-Smith 1961 . This represents a reasonable return as long as surgery carries little risk.
Deterioration in renal function in uncomplicated chronic pyelonephritis, especially when it is unilateral, is uncommon but in the presence of hypertension is more likely (Gower 1976 , Arze et al. 1982 . The control of blood pressure during pregnancy is particularly important as pregnancy may be complicated by severe hypertension (Bailey 1981) which may contribute to the ultimate development of uraemia. The possibility of a future pregnancy provides a further argument for the surgical approach. In patients in whom blood pressure is well controlled with drugs and in whom there is some residual function in the diseased kidney, a trial of pregnancy is usually advised, and if this is complicated by severe hypertension then nephrectomy may be advised before a second pregnancy. However, if the diseased kidney contributes more than 20% of total function, it would be unusual to recommend surgery even in this situation. If, on the other hand, the diseased kidney has no detectable function on renography, and hypertension is more than very mild, nephrectomy should be considered even before the first pregnancy.
There is general agreement on the need to control hypertension in chronic. pyelonephritis although the benefits have not been proven by controlled trial. However, no agreement exists on the relative merits of medical and surgical treatments and it is difficult to be dogmatic. Our study (Siamopoulos et al. 1983 ) gave limited support to the surgical approach but we await the result of a controlled trial (Bailey 1979) . Meanwhile, what approach should we take to the patient with unilateral chronic pyelonephritis and hypertension?
(1) In the patient with severe hypertension and in whom the diseased kidney contributes less than 20% of total renal function, nephrectomy should be advised.
(2) When the kidney contributes more than this, even if hypertension is initially severe, surgery should only be contemplated if medical control is unsatisfactory or insome cases where a pregnancy has been unsuccessful due to severe hypertension and a further pregnancy is planned.
(3) When hypertension is mild and well controlled with drugs and the diseased kidney has little function, the patient's views should exert a major influence on the decision, but surgery would usually be recommended in a young patient, particularly female, with a non-functioning kidney, and a conservative approach in the older patient with some residual function.
(4) When hypertension is severe and scarring predominantly affects one pole of one kidney, excision of that pole may be indicated. However this operation is rarely indicated; we have subjected only 2 patients to this procedure over 12 years. Segmental renal vein sampling may help in this situation (Stockigt et al. 1976 , Javadpour et al. 1976 ). The role of renal vein renin ratios in predicting surgical response is not yet established. In our experience false-positive results are rare but the possibility that false-negatives may occur should not be excluded. Until this question is answered, renin studies should be done prior to surgery with the informed consent of the patient; a negative result should not exclude surgery in a patient in whom it is clearly indicated on the criteria outlined above. Because of the relatively small number of patients submitted to surgery in any one centre (15 patients in 9 years from a population of 3 million in Newcastle), it would be worthwhile to pool results from several centres in order to come to an early decision on the role of renin studies.
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